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157] ABSTRACT

Apparatus in kit form for the assembly of a model
rocket having a body tube, fins, and propellant mount,
wherein each fin has a root portion at a radially inner-
most end for mountingly extending through slots aper-
tured in the body tube and for mounting engagement
with the propellant mount. The body tube is apertured
with slots for mountingly receiving the root portions of

respective fins. The propellant mount telescopically

mounts within the body tube and mountingly seats the
fin roots. In one embodiment, a plurality of mounting
brackets is arranged for assembly with one another for
forming the propellant mount. The mounting brackets
have radially-extending mounting recesses for engaging
and positioning a fin root. The radially-extending
mounting recesses of the assembled mounting brackets
define respective sockets for mounting the root of re-
spective fins, with the assembled fins and brackets form-
ing the sockets in fixed rotational alignment and form-
ing each socket with axially spaced ends thereof ar-
ranged for seating axial ends of the fin roots.

11 Claims, 4 Drawing Sheets
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1
MODEL ROCKET KIT STRUCTURE

This invention relates generally to model rockets.
More particularly, it pertains to model rocket kits that
can be assembled readily by juvenile and other novice
rocketeers.

Childhood memories abound of the happy times
spent assembling model boats, airplanes,, and the like,
purchased in kit form. Presently, model rocket kits are
popular. One specific yet illustrative prior model rocket
has a nose cone which caps one end of a cylindrical
body tube. The rocket fins have roots, i.e. mounting
ends, that mount in slots cut into the body tube. An
engine tube assembly fits within the body tube. It in-
cludes an engine tube that mountingly receives an en-
gine, and a fin receiver for seating the root of each
assembled rocket fins. A parachute is captured within
the body tube and the nose cone, and is tethered by a
shock cord to the engine tube assembly.

The engine tube assembly includes an engine hook
mounted on the engine tube. The engine hook has a
spring arm having a first end which forms a forward
flange and which is held in a forward slot in the engine
tube. This forward finger protrudes radially into the
interior of the engine tube. A rearward end of the en-
gine hook extends beyond the rear end of the engine
tube. So mounted, the rearward end of the engine hook
can be deflected to accommodate the insertion into the
engine tube of a solid propellant engine having a cylin-
drical cartridge form. The forward end of the inserted
engine is placed against the forward finger of the engine
hook. The engine hook slips over the rear end of the
inserted engine, to retain the engine in place.

The typical solid fuel propellant engine has three
stages, namely propellant, time-delay, and ejection.
When the propellant is ignited, the rocket is boosted
into flight from a launch pad. After the propellant is
expended, the second stage provides a time delay, and
burns without powering the rocket. This allows the
rocket to continue its climb, coasting under the initial
power boost. After this time delay, the ejection ignites,
blowing the nose cone off of the body tube. This action
deploys the parachute, and allows the rocket to fall
safely to the ground.

In one known rocket kit, the fin receiver includes
several cooperating pairs of mounting clips formed on
the outer circumference of the engine tube. Each
mounting clip is generally U shaped to define a short
slot that mountingly receives either a front or rear por-
tion of the root of an inserted rocket fin. The root of
each such assembled fin is cemented to a cooperating
pair of the mounting clips. The paired clips are spaced
apart along the axial length of the rocket body, with one
clip located to engage the front of the fin and the other
located to engage the back of the fin. This arrangement
secures the fins and the engine tube assembly to the
body tube. | |

In this known kit, the cooperating pairs of mounting
clips are formed by cementing a pair of disk-like angular
centering rings on the engine tube. Each centering ring
has a plurality of mounting clips. The front and the rear
portions of a given fin root are then captured between a

pair of clips, one on a front centering ring and a cooper-

ating one on a rear centering ring. Among other func-
tions, the rings center the engine tube within the body
tube of the rocket.
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The centering rings must be radially and axially lo-
cated on the engine tube with a degree of precision. The
precise mounting is required to align and space the
forward and rearward mounting clips into cooperating .
pairs. This positioning determines the mounting align-
ment of the front and rear portions of the fins after the
roots are inserted through the fixed slots of the body
tube and into the paired clips. Thus, the rings must be
carefully aligned and spaced during assembly. Typi-
cally, the rings are aligned and permanently affixed on
the engine tube by an adhesive that is allowed to set
before assembling the fins and the engine tube assembly
with the body tube. This assures that the carefully
aligned rings are not dislodged into misalignment before
the adhesive is set. It is also important that care be taken
not to fill the clips with adhesive when cementing the
centering rings to the engine tube, since the adhesive
will be set before further assembly and the adhesive-
filled clips will not be able to properly receive the fin
roots. In view of the low surface area interaction of the
fin roots and the cooperating pairs of clips, use of a
strong adhesive, such as a cyanoacrylate or epoxy adhe-
sive, i1s preferred.

In view of this state of the art, it is an object of this
invention to provide a model rocket kit structure that 1s
easy to assemble and that mounts the rocket fins with
precise positioning and securely.

Another object is to provide such a structure that
securely mounts a replaceable engine.

~ Other objects of the invention will in part be cbvious
and will in part appear hereinafter.

SUMMARY OF THE INVENTION

The invention provides a new model rocket structure
that facilitates the unskilled and the hurried assembly of
a model rocket from kit form. According to one prac-
tice of the invention, an engine tube assembly has a fin

receiver formed by two or more cooperating arcuate

brackets that assemble side by side around the circum-
ference of an engine tube. This engine tube assembly fits
within and has an outer diameter which is only slightly
less than the inner diameter of a tubular body tube. The
close diametric fit radially centers the engine tube as-
sembly within the body tube.

The arcuate brackets of the fin receiver define fin-
mounting seats of fixed dimensions and at fixed relative
locations. The body tube, which telescopically fits over
the brackets, has at least two fin-guiding slots formed
about its circumference, and is rotatable to align these
slots with the fin-mounting seats of the brackets. When
the kit is assembled, the rocket fins extend radially
through the fin-guiding slots of the body tube and the
fin roots mount in the fin-mounting seats of the arcuate

brackets. In addition, forward ends of the brackets de-

fine flanges that radially project over the front end of
the engine tube, to position the engine tube within the
engine tube assembly.

" The fin-mounting seats are formed on and extend
longitudinally, i.e. axially, along the exterior of the
engine tube assembly. Each fin-mounting seat is elon-

gated and generally U shaped for mountingly seating

the entire root of a rocket fin. Each fin can therefore be
secured, typically with an adhesive such as a plastic
model cement, generally along the entire axial extent of
the fin root to one cooperatively elongate fin-mounting
seat.

A model rocket assembled according to one practice
of the invention has a cylindrical engine tube assembly
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in which the fin receiver includes at least two arcuate
brackets assembled side-by-side over an engine tube.
The assembly fits within the rearward end of the body
tube. Respective fin roots pass through fin-guiding slots
in the body tube and mount in respective fin-mounting
seats of the assembled brackets. An engine hook

mounted on the engine tube holds in place the solid
propellant engine when it is installed in the engine tube.
The assembled rocket can also have, as known in the

art, a nose cone that caps one end of the body tube, and
a parachute tethered to the assembled rocket and cap-
tured within the body tube and nose cone. .

A preferred practice has as many arcuate brackets in
the fin receiver as there are fins on the rocket, and the
seat for mounting each fin root is formed at the juncture
between two side-by-side brackets.

Because of the extensive surface-area contact be-
tween the fin roots and the fin-mounting seats, a variety
of generally available plastic model cements can be used
to secure the fins to the seats in practice of the inven-
tion. Thus, a kit according to the invention can be safely
put in the hands of a youngster, for whom it is desired
to use only common plastic model cement. The new
structure which the invention provides thus avoids the
prior art requirement for the rather sophisticated,
harder to use, and perhaps dangerous adhesives.

In further consideration of the needs of novice rocket
builders, a kit according to one practice of the invention
has arcuate brackets that are preformed to assemble
over the engine tube with only rudimentary alignment.
Essentially, the brackets cooperate with the engine tube
to provide only one correct arrangement for their
proper assembly, and this is one which is easy to obtain.
Therefore, the assembly is both easy and nearly error-
free. In short, the brackets easily engage together to
form a cylindrical assemblage, and are cemented to-
gether at their adjoining edges. The assembled brackets
form the fin receiver and house the engine tube. The
forward flanges of the assembled brackets extend radi-
ally over the forward end of the engine tube to position
the engine tube within the joined brackets without re-
quiring further adhesive.

In one preferred embodiment, the brackets are ce-
mented to the engine tube and to each other. Flanges at
the forward end of the brackets locate the brackets on
the engine tube.

Because there is only minimal alignment during as-
sembly of the cooperating parts to form the fin-mount-
ing seats, the engine tube assembly can be mounted
within the body tube while the cement applied to the
joined bracket edges is still unset. Furthermore, applica-
tion of such cement can be made over-abundantly, 1.e.,
cement can be sloppily applied to the bracket edges and
can even fill the fin-mounting seats, as long as the kit 1s
assembled before the cement sets, with the fin roots
being mounted through the body tube slots into the
fin-mounting seats and the unset cement. This arrange-
ment secures the fins and the engine tube assembly to
the body tube without any measuring or difficult align-
ment or exacting assembly steps. Also, the entire assem-
bly can be done at once, without interruption to allow
adhesive to set. Further, there are no parts like the prior
centering rings that require alignment and careful spac-
ing.

In one preferred practice of the invention, additional
securing of the engine tube assembly to the body tube is
obtained by mounting launch lugs through lug-guiding
slots in the body tube and into lug-mounting receivers in
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4
the engine tube assembly. This further assembly in-
volves aligning the lug-mounting receivers of an engine
tube’ assembly with the lug-guiding slots of the body
tube. However, the location of the launch lugs is prede-
termined, and the lugs are therefore self-aligning inter
r& and thus easy to install.

The axial location and the centering of the engine

tube assembly within the body tube is achieved by close

cooperation of the fins with the fin-guiding body tube
slots and by the subsequent mounting of the fin roots in
the fin-mounting seats of the brackets. Additionally, the
mounting of the launch lugs through their assigned
body tube lug-guiding slots into the lug-mounting re-
ceivers of the engine tube assembly can augment the
positioning of the kit parts. |

A shock cord is coupled between a shock cord holder
mounted in the body tube and the parachute, with the
bulk of the cord stuffed into the front portion of body
tube. In one illustrative instance, the shock cord holder
is mounted to the tube body with a keeper plate that
slides behind ribs of the holder on the inside of the body.
The fully assembled rocket is deployed 1n a conven-
tional manner. |

The invention can, in an alternative practice, employ
a one-piece fin receiver that provides structural features
and functions corresponding to those described above
for the fin receiver assembled from separate brackets.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and objects
of the invention, reference should be made to the fol-
Jowing detailed description and the accompanying
drawings in which:

FIG. 1 is a side view of one practice of the invention
with a model rocket, assembled from a kit, on a launch
pad; '

FIG. 2 is a fragmentary exploded view showing the
assembly of a model rocket kit according to one prac-
tice of the invention;

FIG. 3 is a perspective view, partly broken away, of
an assembled engine tube assembly according to the

‘practice of the invention shown in FIG. 2;

FIG. 3A is a fragmentary detail view showing the
front flange of the fin receiver in positioning abutment
with the front of the engine tube;

FIG. 4 illustrates the assembly of the nose cone,
tether and parachute parts of the rocket with the rocket |
body tube;

FIG. 4A is a fragmentary detail view showing the
assembly of a keeper plate with locking tabs on the cord
holder to secure the holder to the body tube;

F1G. 5 is a transverse sectional view along line §—8§
of FIG. 1, and

FIG. 6 is a partial perspective view, partly broken
away, of the fins mounted on the rocket.

DESCRIPTION OF ILLUSTRATED
EMBODIMENT

One practice of the invention is shown in FIGS. 1 and
4, wherein a model rocket 10 has a rigid body tube 12,
having an inner bore 14 of diameter D; (FIG. 2). The
body tube mounts a nose cone 19 at its axially forward
end. The nose cone has a recessed terminating collar
section 18 that matingly seats within the inner bore 14 of
the body tube 12. |

An aperture 20 in the body tube receives a shock cord
holder 22 that secures one end of a shock cord 24 to the
body tube. As shown in FIG. 4A, the illustrated holder
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22 projects locking tabs 23 into the inside of the tube,
and a keeper plate 21 slidingly engage the tabs to secure
the holder to the body tube. The other end of the shock
cord secures a parachute 26, all of which can be stowed
within the forward end of the body tube 12. The body
tube 12 also has lug-guidance apertures 28 for the
mounting receipt of launch lugs 30.

Also aperturing the body tube 12 are fin-guiding slots

32 that receive and guide the fins 34 of the rocket 10. As

illustrated, three fins 34 mount to the rocket 10 at equal

circumferentially spaced slots 32. Each fin inner end has.

a root 36 radially extending inwardly into the body tube
12 through the slot 32. '

FIG. 1 shows the assembled rocket ready for launch
from a launch pad 38. The rocket stands by its finson a
platform of the launch pad, and the lugs 30 are slideably

seated on an upright launch-guiding rod 40 on the plat-
form.

The illustrated practice of the invention has, as

shown in FIG. 2, an engine tube assembly 42 formed by
joining three circumferentially mating arcuate brackets
44]-¢ over an engine tube 46. The assembled brackets
form a fin receiver 43. The illustrated brackets 44a¢ and
44b are identical and corresponding parts thereof are
designated with identical reference numerals. The re-
maining bracket 44c has some structural differences,
and corresponding parts thereof bear the same refer-
ence numeral with added prime or double-prime nota-
tion. The engine tube 46 has an outer diameter D3. The
assembled brackets form the fin receiver with a cylin-
drical skeleton having a predominant outer diameter
D, closely equal to but less than the body tube inner
bore diameter D;. End flanges 48, 48 on the brackets
define an outer diameter slightly greater than the body
tube inner diameter Dj. The assembled brackets capture
and radially center the engine tube assembly within the
body tube.

The brackets 44a-b each include rearward, central
and forward arcuate transverse (i.e., circumferentially
extending) segments 50, 52, 54, respectively, joined by
axial webs (i.e., longitudinal beams) 56. Each web 66
defines a radially outwardly extending flange portion 58
adjacent a radially recessed area 60 running longitudi-
nally along the web from an inner radial wall of rear-
ward segment 50 past central segment 52 to an inner
radial wall of forward segment 54. A raised boss 61
interrupts each recessed area 60 at a location selected
along the web 56 and offset from the axial middle. Seg-
ment 50 is coupled by a land 62 to a rear end plate 64.
Each end plate 64 includes the aforesaid outer radial
flange 48 and an inner radial flange 66. |

The bracket 44¢ includes rearward and forward arcu-
ate transverse segments 50’ and 54, respectively, and
arcuate dual-span segment 52'-52", joined by webs (i.e.,
longitudinal beams) 56'. Like webs 56 of brackets 44a
and 44b, each web 56’ defines a like radially outer flange
portion 58 which includes a like radially recessed arca
60. The recessed area 60 of web 56’ runs longitudinally
along the web from the inside of rearward segment 50’
past central segment 52'-52" to the inside of forward
segment 54'. Segment 50’ is coupled by a land 62’ to end
plate 64'. End plate 64’ defines the aforesaid outer radial
flange 48’ and an inner radial flange 66'.

The brackets 44a-¢, as assembled, snugly receive and
hold the engine tube 46. A respective rim 68, 68, 68" 1s
formed on the inside of each forward segment 54, 54’ to
assure such close fit. In particular, respective inner faces
70, 72, 74 of the segments 50 and 52 and rim 68, and 70/,
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412'. 74’ of segments 50’ and 52’ and rim 68’, form

common inner diameter slightly greater than the engine
tube outer diameter D3.

The lands 62, 62’ and, the segments 52, to 5§2'-52" and
54 54’ extend radially outwardly to define the outer
diameter D2 of the assembled brackets 44a-c (i.e., of
engine tube assembly 42). The flanges 66, 66 and 66’ of
the rear end plates 64, 64 and 64’ extend axially inward
to snugly seat the engine tube 46, as shown at the left
end of FIG. 3.

As shown in FIG. 3A, the inner rims 76, 76 and 76’ of
the forward segments 54, 54 and 54’ extend radially
inward to a capture diameter smaller than the engine
tube diameter D350 as to fix the forward position of the
engine tube. This capture diameter is greater than the
diameter of any engine intended to be loaded into the
engine tube, so as to facilitate such installation.

Turning again to bracket 44c, and with reference to
FIGS. 2 and 3, the end plate 64’ and the central segment
§2'-52" each is slotted to define respective radially inte-
rior recesses 78, 80 for accommodation of an engine
hook 82. Also, the central segment 52'-52" of the
bracket 44c is radially apertured to define a first launch
lug receiver 84. The axially forward edge of the for-
ward segment 54’ defines a second launch lug receiver
86.

To assemble the rocket 10, two of the brackets 44a-c

~ are cemented together, along their respectively mating
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longitudinal edges 88, over the engine tube 46. The
third bracket is then cemented in place, also along re--
spectively mating longitudinal edges 88, over the engine
tube 46, with one end of the engine hook 82 mounted in
a slot 90 of the engine tube 46 and the other end 92 of
the hook projecting radially inward to over-hang the
rear end 94 of the engine tube. The three assembled

brackets form the fin receiver 43, and the brackets as-

sembled over the engine tube and hook form the engine
tube assembly 42.

Each pair of adjacent brackets forms a respective
longitudinally extending fin-mounting slot-shaped seat
96 between themselves. Each seat 96 is configured for
intimate and close-fitting receipt of an assigned fin root
36. The bosses 61, 61 of the adjacent brackets interrupt
the slotted-like seat 96. This interrupting barrier aligns
with a slot 36a in a fin root 36, to ensure that the fin 1s
mounted therein with the proper orientation.

The engine tube assembly 42 inserts into the inner
bore 14 of the body tube 12, with the fin-guiding slots 32
of the body tube aligned with the fin-mounting seats 96
of the engine tube assembly and with the launch lug
guide-slots 28 of the body tube aligned with the Jaunch
lug receivers 84, 86 of the engine tube assembly.

Each fin root 36 inserts through a respective body
tube slot 32 and is cemented in mating relationship with

~ an awaiting respective fin-mounting seat 96. The launch

65

Tugs 30 are inserted through a respective slot and are

cemented into a respective receiver 84, 86.

A solid propellant charge (i.e, the engine) 1s loaded
into the assembled model rocket 10 by insertion of the
charge past a deflected hook end 92 and into the interior
98 of the engine tube;-the hook end grasps over the end
of the engine to hold it in place.’ |

The loaded rocket is placed on launch pad 38 with
the respective bores 30a of launch lugs 30 mated over
launch guiding rod 40. The first stage is ignited and the
rocket surges into flight. After the third stage explodes,
the nose cone 16 separates from the body tube 12, the
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parachute 26 deploys, and the rocket 10 falls back to the
earth.

It will be appreciated that the rocket structure of the
present invention enjoys many benefits over the prior
art, such as: being easy to assemble (no special cutting
or alignment issues); having simplified cementing opera-
tion (no waiting for cement to cure on aligned parts
before inserting the engine tube assembly into the body
tube and attaching the fins); enabling rapid assembly,
even with unset cement; and having a large surface-area
capture of the fin roots in the fin-mounting seats, which
allows use of weaker and safer plastic cement, with
which youngsters can be trusted, versus stronger glues
such as epoxies and the like.

It will thus be seen that the objects set forth above,
among those made apparent from the preceding de-
scription, are efficiently attained. It will be understood
that changes may be made in the above constructions
and in the foregoing sequences of operation without
departing from the scope of the invention. As previ-
ously noted, one such change is to employ a one-piece
fin receiver, in lieu of one that is assembled from multi-
ple bracket pieces. It is accordingly intended that all
matter contained in the above description or shown in
the accompanying drawings be interpreted as illustra-
tive rather than llmltmg

Accordlng]y, what is claimed as new and secured by
Letters Patent is:

1. Apparatus in kit form for the assembly of a model

rocket having a body tube, fins, and propellant mount,
wherein the body tube has axially spaced ends and axi-
ally extending apertured slots defined between said
ends, and wherein each fin has a root portion at a radi-
ally inner-most end for mountingly extending through
the body tube slots for mounting engagement with the
propellant mount, and wherein the propellant mount
mounts within the body tube, the improvement com-
prising
a plurality of mounting brackets arranged for mating
assembly with one another for forming said propel-
lant mount,
each said mounting bracket having radially-extending
mounting means for engaging and positioning a fin
root,
said radially-extending mounting means of the assem-
bled mounting brackets defining respective axially
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extending socket means for mounting the root of

respective fins, said socket means extending sub-
stantially at least tat length defined by said fin root,
said assembled fins and mounting brackets forming
said socket means in fixed rotational alignment and
forming each of said socket means with axially
spaced ends thereof arranged for seating axial ends
of said fin roots.

2. An apparatus in kit form according to claim 1, the
further improvement in which said body tube has a
cylindrical inner wall, and

in which said mounting brackets are arranged for side

by side assembly with one another circumferen-
tially within said cylindrical inner wall of said body
tube.

3. An apparatus in kit form according to claim 2, the
further improvement in which said mounting brackets
comprise mounting means defining each said socket
means with axially forward and rearward walls and
with circumferentially spaced side walls axially extend-
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ing between said end walls, and for mountingly seating
therein one fin root.

4. An apparatus in kit form accordlng to claim 3, the
further improvement in - -which each said mounting
bracket comprises radially-extending mounting means

that forms one said side wall of at least one socket means
and that forms a part of the forward and rearward end

walls of that socket means.

5. An apparatus in kit form according to claim 4, the
further improvement in which each said mounting
bracket has circumferentially spaced sides and has said
radially-extending mounting means arranged for form-
ing two said socket means, one on each circumferen-
tially spaced side thereof.

6. An apparatus in kit form according to claim 4 in
which said radially-extending mounting means of each
said mounting bracket are arranged for forming sub-
stantially a circumferentially disposed half of one socket
means, the further improvement

in which said mounting brackets are arranged for

forming with said radially-extending mounting
means thereof substantially half of each socket
means that the mounting bracket defines.

7. An apparatus in kit form according to claim 2, the
further improvement in which said assembled mounting
brackets further comprise radially inner-most wall por-
tions for defining a cylindrical passage for receiving a
rocket engine propellant.

8. An apparatus in kit form according to claim 2, the
further improvement in which said assembled mounting
brackets have means defining first and second axially
spaced anchorages for mountingly receiving and seat-
ing first and second respective radially-extending pro-
jections, extending radially inward from the body tube.

9. An apparatus in kit form according to claim 1, the
further improvement wherein said assembled mounting
brackets define an engine tube receiver for receipt of an
engine tube.

10. An apparatus in kit form according to claim 1 1n
which said mounting brackets are arranged for side-by-
side assembly with one another circumferentially within
the cylindrical inner wall of said body tube.

11. Apparatus in kit form for the assembly of a model
rocket having a body tube, fins, and propeliant mount,
wherein the body tube has axially spaced ends and axi-
ally extending apertured slots defined between said
ends, and wherein each fin has a root portion at a radi-
ally inner-most end for mountingly extending through
the body tube slots for mounting engagement with the
propeliant mount, the improvement comprising

tubular engine tube means,

tubular fin receiver means for telescopically housing

therein said engine tube means for forming said
prOpellant mount,

said receiver means having an outer surface recessed

with radially-extending mounting means for engag-
ing and positioning a fin root, and

said radially-extending mounting means defining re-

spective axially extending socket means for mount-
ing and bonding the root of respective fins, said
socket means extending substantially at least that
length defined by said fin root, said assembled fins
and receiver means forming said socket means in
fixed rotational alignment and forming each said
socket means with axially spaced ends thereof ar-

ranged for seating axial ends of said fin roots.
¥ % % %X ¥
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